Objective: The prevalence of multiple sclerosis (MS) in Latin America varies across different studies but an intermediate risk and increased frequency of the disease have been reported in recent years. The circumstances of Latin American countries are different from those of Europe and North America, both in terms of differential diagnoses and disease management. Methods: An online survey on MS was sent to 855 neurologists in nine Latin American countries. A panel of nine experts in MS analyzed the results. Results: Diagnostic and therapeutic recommendations were outlined with special emphasis on the specific needs and circumstances of Latin America. The experts proposed guidelines for MS diagnosis, treatment, and follow up, highlighting the importance of considering endemic infectious diseases in the differential diagnoses of MS, the identification of patients at high risk of developing MS in order to maximize therapeutic opportunities, early treatment initiation, and cost-effective control of treatment efficacy, as well as global assessment of disability. Conclusions: The experts recommended that healthcare systems allocate a longer consultation time for patients with MS, which must be conducted by neurologists trained in the management of the disease. All drugs currently approved must be available in all Latin American countries and must be covered by healthcare plans. The expert panel supported the creation of a permanent forum to discuss future clinical and therapeutic recommendations that may be useful in Latin American countries.
Introduction
Multiple sclerosis (MS) is a chronic demyelinating neurological disorder that mainly affects individuals between the ages of 20 and 50 years. Approximately 85% of patients experience an initial course with relapses and remissions (relapsing-remitting multiple sclerosis, RRMS). It is estimated that some 50,000 individuals present with MS in Latin America [Luetic, 2008] . The prevalence of MS in Latin American countries ranges between 1.48 and 25/100,000 population [Díaz et al. 2010; Cristiano et al. 2009 Cristiano et al. , 2008 Melcon et al. 2008; Toro et al. 2007; Velázquez Quintana et al. 2003 ]. The available data on Latin American countries are limited, and the prevailing circumstances are different from those noted in Europe and the USA in several respects, including the lower incidence and prevalence of the disease, the differential diagnoses, and the access to diagnostic methods. In order to collect updated information, an online survey on MS was sent to general neurologists working in Latin American countries. A panel of nine MS experts of the region was convened to discuss the outcome of the survey and harmonize the diagnostic and therapeutic criteria applied in Latin America.
This paper, which also presents the outcomes of a survey carried out among Latin American neurologists, contains consensus guidelines for the diagnosis and treatment of MS in Latin America that are in line with current international recommendations. Its main purpose is to set common guidelines with minimum requirements for the management of MS across countries with varying political and economic backgrounds, thus integrating the available evidence on the optimization of treatment of MS patients.
Materials and methods
A survey on the diagnostic and therapeutic approaches to MS was conducted among neurologists of the participating Latin American countries. A total of 855 surveys were sent online. Participating countries included Argentina, Brazil, Chile, Colombia, Mexico, Panama, Peru, Uruguay, and Venezuela. Table 1 summarizes survey participation and estimations of MS prevalence by country.
A panel of nine MS expert neurologists was selected based on the following criteria: country of residence and number of inhabitants; affiliation to educational institutions; clinical experience in MS (all experts had more than 15 years of specialization in this area); research interest. The experts reviewed the most recently published evidence on the diagnosis, treatment, and overall management of MS. Before the meeting, approximately 100 papers were made available to the nine panelists through a purpose-set website. During the consensus meeting, the experts discussed the outcomes of the survey and key issues regarding both MS and clinically isolated syndrome (CIS) based on the references they had reviewed in advance. Consensus was defined as an agreement of at least seven out of the nine panelists (77.77%). Most of the findings of the expert panel are based on clinical trials supported with evidence level 1 (recommendation grade A) as defined by evidence-based medicine guidelines.
Discussions focused on three main areas: (a) the diagnosis of MS, with an emphasis on the identification of patients at risk of developing the disease; (b) early treatment; (c) long-term treatment, including clinical follow up, treatment failure, dose adjustment, drug switch, control of therapeutic efficacy and escalation, and disease progression. Diagnosis was reviewed under a clinical and paraclinical perspective, with focus on magnetic resonance imaging (MRI) and cerebrospinal fluid (CSF) analysis, as well as on evoked potentials (EPs) determination. The discussion on therapeutic recommendations focused on the disease-modifying agents developed in the latest years. These drugs comprise glatiramer acetate, interferon (IFN) beta-1a intramuscular (i.m.) and subcutaneous (s.c.), IFN beta-1b, natalizumab, cyclophosphamide, and mitoxantrone. The experts highlighted that the availability in Latin American countries of the different drugs approved by the Food and Drug Administration and the European Medicines Agency varies broadly according to the 
Results and discussion
Out of the 855 surveys sent, 204 responses were received (23.85%): 88% of participants were general neurologists; 8% of respondents had fewer than 5 years of clinical practice, 46% had 5-10 years, 11% 10-20 years, 35% had more than 20 years of clinical practice; 19% of respondents treat, on average, over 20 MS patients in any given month, 21%, between 10 and 20 patients, 27% between five and 10 patients, and 33% of respondents treat fewer than five MS patients. Table 2 summarizes the questions posed to participating neurologists and their responses.
Diagnosis
The discussion on diagnosis dealt with clinical and radiological diagnostic criteria, CSF analysis and visual EP determination, and the differential diagnoses specific to Latin America that must be taken into account upon issuing a diagnosis of MS.
The diagnosis of MS is confounded by the fact that its signs and symptoms may resemble those of other conditions. As there are no specific tests to identify the disease, diagnosis continues to be largely clinical, which determines the need to apply diagnostic criteria. Clinical diagnosis requires a complete medical history and neurological examination. The experts underscored that the clinical examination of MS patients, particularly in the first visit, requires a special dedication, and recommended healthcare systems to allocate these patients a longer visit time than usual with other patients groups. The experts also highlighted that neurologists treating these patients must have extensive experience in the management of MS.
Over time, different criteria sets have been developed to support a diagnosis of MS in the clinical practice. Historically, the most relevant have been those proposed by Schumacher and colleagues, Poser and colleagues, and McDonald and colleagues [McDonald et al. 2001; Poser et al. 1983; Schumacher et al. 1965] . The revisions to the McDonald criteria made by Polman and colleagues are currently the most frequently used criteria for the diagnosis of MS [Polman et al. 2011 [Polman et al. , 2005 .
The experts highlighted the relevance of analyzing CSF to detect the presence of oligoclonal bands through isoelectric focusing [Rojas et al. 2010; Tintoré et al. 2008 ]. This technique is specific and sensitive; on the contrary, the use polyacrylamide gel may yield up to 50% false negative results. In any case, the experts noted that in Latin America there are only a few centers duly validated to perform isoelectric focusing determinations, and the tests should be performed at those reference centers. The other useful CSF test to diagnose MS is the immunoglobulin G index.
Likewise, visual EPs are useful in confirming the involvement of the optic pathway in case of diagnostic uncertainty, and to identify subclinical abnormalities at the onset of the disease. In patients with established optic neuritis, visual EPs add no information. The technique of choice is checkerboard stimulation; EPs to flash provide little information and are not useful, except among patients with severe visual field restriction. As abnormal findings are permanent, visual EPs are not useful for patient follow up.
The McDonald criteria as revised by Polman and colleagues [Polman et al. 2005] introduced changes in the demonstration of dissemination in time and space through MRI, with subsequent key revisions with respect to the use and interpretation of imaging criteria [Polman et al. 2011] . Moreover, the Consortium of Multiple Sclerosis Centers issued guidelines on the most appropriate MRI technique [Simon et al. 2006 ]. These include obtaining weighted images at T1 and T2 with gadolinium contrast, a sagittal section at T2, a coronal section to examine the optic nerve, a sagittal section to view the spinal cord, and a sagittal section to compare it with the lesions observed elsewhere. If any of the lesions are dubious, 0.5 mm slices must be obtained.
Although it is recommended to use 1.5 tesla scanners, where such equipment is not available, the experts considered that MRI scans with lower resolution are equally useful for diagnosis [Filippi et al. 2006 ]. In centers with magnetization-transfer (MT) capabilities, these images may aid diagnosis, although there are no standards and longitudinal follow up with MT MRI is difficult in daily clinical practice.
The differential diagnoses that must be taken into account are multiple, and may be found in other sources [Rolak, 2005] . The experts highlighted the importance of including regional diseases that are specific to Latin America, especially infections (Table 3 ).
The concept of CIS was developed following Polman and colleagues' revision of the McDonald criteria [Polman et al. 2005 ]. The term is used to describe the first acute neurological episode lasting more than 24 h caused by inflammation or demyelinization at one or more central nervous system (CNS) sites.
There are different MRI diagnostic criteria for CIS. These criteria have changed over time [Swanton et al. 2006 ], and must be correlated with the clinical manifestations. Recently, the European multicenter network for the study of MS through MRI scans (MAGNIMS) proposed new criteria for dissemination in time and space, as well as a diagnostic algorithm to predict the conversion of CIS into clinically defined MS ].
The widespread availability of MRI as an imaging diagnostic test has led to the incidental finding of white matter lesions at the CNS that are suggestive of MS and not attributable to any other disease in asymptomatic patients. These lesions are known as 'radiologically isolated syndrome' [Okuda et al. 2009 ]. The natural history of these lesions and the evolution of these patients regarding their risk of developing MS are unclear, and further evidence is required to establish this risk.
Treatment
The experts examined the treatment of RRMS and its possible variants, including drug switching and escalation therapies. Group, 1993] . The experts recommended not prescribing immunosuppressive drugs (azathioprine) as initial therapy.
Several comparative studies [Achiron and Fredrikson, 2009; Cadavid et al. 2009; O'Connor et al. 2009; Mikol et al. 2008] have In some cases, however, it is necessary to switch medications or to adjust the dose, either due to treatment failure or to the development of severe and/or serious adverse events (requiring hospitalization). Patients who initially respond to IFN but who later present with treatment failure must be switched from IFN to glatiramer acetate. Conversely, in patients who initially respond to glatiramer acetate and become refractory to treatment, IFN should be administered. Upon treatment failure, the patient must be switched to a drug with a higher strength (escalation therapy) [Rieckmann et al. 2008] , which usually also has a higher toxicity. The purpose of escalation therapy is to reach an acceptable risk-benefit balance, in which the condition of 'acceptable' is always associated with the severity of the disease. The treating physician must define the threshold at which the therapeutic effectiveness will be considered suboptimal and treatment must progress to the second level, that is, administration of natalizumab, mitoxantrone or cyclophosphamide. Regarding natalizumab, the experts recommended using it only under a drug surveillance program (such as the TOUCH program in the USA, or the European TYGRIS program, or a combination of both), which enables monitoring the development of potential adverse events, particularly progressive multifocal leukoencephalopathy (PML). Before administering the drug, the physician must order laboratory tests including CD4 and CD8 counts, a chest X-ray, and an MRI scan. Patients above 60 years of age, those previously treated with immunosuppressive agents (a wash-out period of at least 6 months must be allowed before administering natalizumab), and patients living with HIV are at a higher risk of adverse events. Furthermore, experts underscored that both the physician who administers the drug and the infusion center must be broadly experienced in the management of the drug and must be certified for its administration.
In the event that previous treatments are not effective and MRI scans continue to reveal inflammatory activity, or if the patient continues to relapse, the neurologist may consider escalation to a third level of treatment, including the use of drugs not approved for the treatment of MS (off-label indications), such as rituximab [Hauser et al. 2008] or alemtuzumab (phase III trials underway) [Coles et al. 2008] ; or cyclophosphamide at high doses [Krishnan et al. 2008] ; or bone marrow transplant. Figure 1 summarizes the proposed treatment algorithm for RRMS.
Regarding CIS, the treatment of the first acute episode was studied in four clinical trials [Kappos et al. 2006 [Kappos et al. , 2007 [Kappos et al. , 2009 Comi et al. 2001 Comi et al. , 2009 ]. In all of them, the episode was treated with high methylprednisolone doses, and the trials evaluated the risk of subsequent conversion to clinically definite MS, that is, the occurrence of a second acute episode, which was the primary endpoint in all studies. These studies represent evidence level 1 (recommendation grade A) and all showed that the administration of immunomodulating agents during CIS reduces the risk of a second demyelinating episode, without significant differences noted among the different types of immunomodulating agents [Clerico et al. 2008; Melo et al. 2008 ]. The criteria for treating CIS with disease-modifying agents are based on the identification of those patients at high risk of developing MS. According to this evidence, the experts recommend treating CIS, and that all effective drugs must be made available to all patients.
Irrespective of baseline therapy, the experts agreed that relapses must be treated with the administration of high intravenous (i.v.) doses of methylprednisolone. The dose ranges from 500 mg/day for 5 days to 1 g/day for 3-5 days (evidence level 1, recommendation grade A) [Durelli et al. 1986 ]. The administration of 2 g/ day for 5 days (evidence grade U) has also been described. The total dose is administered i.v. during 2-4 hours, and blood pressure and heart rate must be monitored in order to identify potential side effects caused by corticosteroids at an early stage, such as hypotension. In the case of severe relapses that do not respond to steroid therapy, or in the case of adverse events, treatment with plasmapheresis (recommendation grade B) may be considered. In all other cases, there is no evidence to support the use of plasmapheresis in the treatment of MS. There is no strong evidence in support of the use of natalizumab, i.v. immunoglobulin, or a second course of corticosteroids during relapses. Furthermore, experts discourage the use of oral corticosteroids instead of i.v. methylprednisolone in these cases, as well as the additional administration of prednisone orally after i.v. administration with maintenance purposes and dose tapering. There are no data showing that this therapeutic approach improves the course of relapses.
The situation with generic or biosimilar drugs varies from country to country in terms of the availability of these drugs, their price in absolute terms and relative to brand name drugs, and local regulations governing their use. The experts highlighted that the efficacy, safety, and bioequivalence of these drugs have not been researched in clinical trials. The final responsibility for patient treatment lies with the treating physician, who is the only one authorized to introduce changes in the medication prescribed.
Treatment failure has been defined as a function of the frequency of relapses, but it must be evaluated in relation to the frequency of relapses before treatment. The expert panel decided to use the criteria of the MS treatment optimization guide by Freedman and colleagues [Freedman et al. 2004; International Working Group for Treatment Optimization in MS, 2004] to define suboptimal response.
The first factor that must be evaluated in case of treatment failure is treatment adherence, as the leading cause of lack of response is patient nonadherence to treatment. The expert panel stated that the treating neurologist must establish a control method to ensure strict compliance with treatment (100% adherence), although at present there are no studies to determine the best choice. The inclusion of nurses specialized in MS in the treatment team is considered especially useful to attain this goal. Neutralizing antibodies (NAbs) are another factor associated with treatment failure. To date, none of the Latin American countries has NAbs testing capabilities, except by enzyme-linked immunosorbent assay, which does not have the adequate sensitivity. The role of NAbs on the progression of MS is controversial [Bertolotto, 2009; Goodin et al. 2007] , and, in fact, their determination does not alter the therapeutic approach. In patients treated with IFN and with persistently high NAbs titres, their determination upon treatment failure might play a role.
There are several new drugs that have been recently approved or are under research for the treatment of MS [DeAngelis and Lublin, 2008] , such as oral treatments, monoclonal antibodies, the T-cell vaccine, and the recombining DNA vaccine. Given the interest of patients and neurologists, and the evidence level available to date, the experts only discussed the approved oral treatments and monoclonal antibodies available in the marketplace, and used as off-label treatments for MS.
Fingolimod, an immunotherapeutic agent, was studied in two phase III trials [Cohen et al. 2010; Kappos et al. 2010 ]. The first one demonstrated a decrease in the number of relapses, a slowdown of disability progression time, a reduction in T2 and T1 lesion volume and gadoliniumenhancing lesion count, and a decrease in volume loss. The second trial found a lower relapse rate, a decreased number of new lesions or decreased size of T2 lesions, less atrophia, and no significant differences in terms of progression of disability among the different treatment groups. This drug has been introduced into the marketplace or is pending approval in several countries. However, because the experience with this drug is limited and there are no long-term side effect data available, a closer and more thorough follow up of patients is required than with the currently employed drugs.
There are several monoclonal antibodies currently used in the treatment of MS that have been approved for other indications. All of them have been subject to phase II trials and have phase III trials underway or planned. Their availability in the marketplace allows for off-label uses in patients with especially severe or rapidly evolving MS. Alemtuzumab is a monoclonal antibody, and early trials with this agent in secondary progressive MS were negative. However, in cases of RRMS, positive findings have been obtained in a phase II clinical trial of this agent versus IFN beta-1a [Coles, 2008] . The trial showed a 75% reduction in the annual relapse rate, a 65% decreased risk of progression sustained at 6 months, decreased T2 lesion volume, and decreased atrophia. Phase III trials with this drug are currently underway. Rituximab is a chimeric antibody; studies have shown controversial results , and this agent will be replaced with ocrelizumab, a fully human antibody. Daclizumab, a monoclonal antibody, has been used in the treatment of kidney transplant rejections. A first phase II, open-label trial was conducted with patients that had not responded to IFN therapy, to whom daclizumab was added [Wynn et al. 2010] . The outcomes showed a 72% decrease in the total count of gadoliniumenhancing lesions, and a reduction in the annual relapse rate, the progression of disability, and the annual progression rate. Phase III trials are currently underway.
Overall management
In this section, the experts considered patient follow up, relapses and disease progression, cognitive impairment, and quality-of-life assessments.
In order to evaluate treatment efficacy, the guidelines of the US National Multiple Sclerosis Society establish that once the diagnosis is confirmed and the treatment has been instituted, a visit must be scheduled every 4-6 weeks and, in stable patients, follow up must be made every 3-6 months [Ben-Zacharia and Lublin, 2009 ]. The visit schedule of patients with RRMS under treatment with immunomodulating agents is different in each Latin American country, largely due to administrative factors of their respective healthcare systems. Nonetheless, the panel stated that from a strictly medical standpoint a follow up with frequent visits is more beneficial to the patient, and the experts' recommendation is that patients should be examined at least twice a year.
A relapse is the development of signs or symptoms that persist at least for 24 h. Further to the duration of relapses, it is important to determine their frequency, severity, and subsequent recovery [Freedman et al. 2004] . Relapse frequency must be considered in association with pretreatment patient history. Severity depends on individual factors, which must always be taken into account, and is difficult to evaluate. A resource that has proved effective to this extent is the Multiple Sclerosis Severity Score. Freedman and colleagues combined the criteria of relapse frequency and severity with subsequent recovery, and established an assessment model that classifies them into three different categories [Freedman et al. 2004 ]. The panel further discussed the convenience and need to take an MRI scan during relapses. In this respect, the experts' opinion was divided between those who considered that an MRI was not necessary (on the grounds that it does not alter the treatment course during acute episodes and is too costly for healthcare systems), and those who favored its use to document relapses. The members of the panel agreed that it is absolutely necessary to obtain an MRI scan in cases of an attack in patients during treatment with natalizumab (Tysabri Õ ) if there are new signs or symptoms suggestive of potential side effects associated with this drug, particularly PML. In other patients, the treating physician must evaluate the convenience of administering an MRI during relapses based on its severity, the patient's response to corticosteroid treatment, and other special circumstances of the patient (e.g. if the patient is to be treated at their place of residence and this is distant from the center that coordinates treatment).
Disease progression may be evaluated based on clinical or paraclinical parameters, and represents another indicator of treatment failure. Progression may also be defined as a function of neuropsychological tests [Hirst et al. 2008] , and it is advisable to perform them at the onset of the disease in order to have a baseline value for comparison purposes and an early assessment thereof. Although the most frequent scale to evaluate MS progression is the Expanded Disability Status Scale (EDSS) [Kurtzke, 1983] Experts also discussed the role of MRI as a method to document both relapses and disease progression, and referred to the importance of differentiating the transition to secondary progressive MS from treatment failure. They highlighted that regulatory authorities, and privately run and government-run healthcare plans of the Latin American countries have different requirements on the frequency of these tests. Irrespective of any such requirements, the administration of an MRI is considered mandatory in cases of suspected lack of efficacy. Routine follow-up MRI scans pose a significant financial burden on local healthcare systems and are not recommended [Rovira et al. 2010; Simon et al. 2006 ].
The experts discussed disability and cognitive impairment in patients with MS, as well as the most appropriate neuropsychological tests to assess them. The most frequently scale used to evaluate disability is the EDSS. However, in centers with trained staff, the panel recommends using the MSF Composite scale, which is a more accurate measurement of cognitive impairment. One of the difficulties that neurologists most frequently quote in relation to this scale is the administration of the Paced Auditory Serial Addition Test (PASAT) that requires a series of complex calculations. This concern has led to a proposal to replace the PASAT with the Symbol Digit Modalities Test.
Latin American professionals have considerable experience in the assessment of cognitive impairment, which has acquired a greater relevance since the presence of axonal damage from disease onset was established. This assessment must be made by neuropsychologists, who should be part of the multidisciplinary team for the treatment of MS patients. Latin America has a number of neuropsychologists skilled in the application of Rao's Brief Repeatable Battery, which was validated in Spanish by Cáceres and colleagues [Cáceres et al. 2003] , and the MS Neuropsychological Screening Questionnaire developed by Benedict and colleagues [Benedict et al. 2004 ]. An expert group is currently working on the adaptation of cognitive assessment scales to Latin American idiosyncrasy. The recommendation of the expert panel is to perform an initial neuropsychological assessment with diagnosis and once a year thereafter with the above mentioned scales. Such initial assessment provides a baseline to evaluate progression. This recommendation is closely linked to the need to offer patients cognitive stimulation therapy as part of the multidisciplinary approach to MS.
The experts recommended evaluating the quality of life of patients with MS as part of follow up, especially regarding patients' perception of the disease. To such extent, panelists recommend the application of the MS quality-of-life scale, more specific than SF-36, at adequate intervals, as determined by the treating neurologist.
Conclusion
The expert panel was formed by representatives of the major Latin American countries and discussed the latest information on the diagnosis and treatment of MS through the healthcare systems of the countries in the region. The differential diagnoses highly prevalent in Latin America were also considered.
The analysis was based on the outcomes of the survey carried out among general neurologists, which provided an up-to-date perspective of the approach to the disease. However, the survey may be subject to some limitations. Some answers may not reflect actual clinical practice, but the correct behavior that neurologists believe should be followed in theory. This might be due to various factors, including the availability and coverage of the different treatments in each country, a lack of clinical expertise with MS patients among respondents, and response bias.
The experts made recommendations on the clinical and paraclinical diagnosis of MS, and advised healthcare systems to assign a longer consultation time for patients with MS (especially, for the first visit), which should be conducted by neurologists with broad experience in the management of the disease. The panelists established the recommended therapeutic approach based on the most reliable and recent evidence available, both regarding CIS and clinically defined forms of the disease. They likewise stated that all drugs approved for the treatment of MS should be available in the different countries and should be covered by healthcare systems.
The expert panel unanimously supported the creation of a permanent MS discussion forum, which would act as a fluent and open communication channel to discuss future clinical and therapeutic recommendations that may be useful to Latin American countries.
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